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Lung uptake, ventricular cavitary dilation and basal 
myocardial uptake represent abnormalities that have been 
associated with myocardial ischemia on stress thallium-
201 images, but t"at are supplementary to the conven-
tional assessment of perfusion distribution. These "sup-
plementary" indicators of ischemia were related to the 
coronary distribution of perfusion abnormalities, the re-
sults of electrocardiographic stress testing and to the 
findings on coronary angiographY in 73 patients. Forty 
patients had multivessel coronary disease; 19 of these 
had three vessel disease. Perfusion abnormalities were 
seen in 39 of these 40 patients but were indicative of 
multi vessel coronary disease in only 28 and of three ves-
sel disease in only 6. However, supplementary indicators 
were present in 33 of 40 patients with multi vessel disease 
and in 15 of 19 with three vessel disease. Furthermore, 
they were seen in 16 of 22 patients with multivessel dis-
ease in whom conventional perfusion abnormalities 
underestimated the extent of disease, but in only 4 of 12 
patients in whom the extent of disease was overesti-
mated. The presence of either perfusion abnormalities 
in a multivessel distribution or supplementary indicators 
Myocardial perfusion scintigraphy using thallium-20l has 
been shown (1,2) to be a sensitive and specific method for 
the detection of coronary artery disease, However, visual 
assessment of the distribution of scintigraphic myocardial 
perfusion abnormalities on analog or computer-enhanced 
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identified 38 (95%) of 40 patients with multivessel disease. 
A markedly positive electrocardiographic treadmill 
test was a less sensitive indicator of multivessel disease, 
appearing in only 15 of 40 patients. However, it was 
present in only 4 of 33 patients without multivessel coro-
nary disease and was more specific for that diagnosis 
than were supplementary scintigraphic indicators (88 
versus 67%, p < 0.05). All 13 patients with both a mark-
edly positive treadmill test and supplementary indicators 
had coronary artery disease; 12 had multivessel disease 
and 7 had three vessel disease, a predictive value of 93% 
for multivessel disease. Conversely, among 17 patients 
with a normal treadmill test without supplementary in-
dicators, only 1 had multivessel disease, a negative pre-
dictive value of 97% for multi vessel coronary disease 
exclusion. The utilization of scintigraphic supplementary 
indicators in the routine assessment of thallium scinti-
grams, applied in association with the electrocardio-
graphic treadmill result, significantly improves diag-
nostic accuracy in detecting multi vessel coronary disease. 
(J Am Coli CardioI1985;6:581-8) 
images has been shown (3) to frequently underestimate the 
extent of coronary involvement in the presence of multi-
vessel disease, Recent studies (4,5) have focused on the 
ability of quantitative radial and washout methods of scin-
tigraphic analysis to aid identification of the full extent of 
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coronary involvement. Several studies (6-9) reported on the 
general relation of stress-induced lung radionuclide uptake 
to the presence of extensive coronary artery disease and 
reduced left ventricular functional reserve. However, little 
effort has been made to evaluate the impact of lung uptake 
and other scintigraphic indicators unrelated to the distri-
bution of myocardial perfusion on our ability to identify 
"high risk" coronary lesions. Such lesions generally in-
clude left main and three vessel coronary disease, in which 
surgical intervention has demonstrated improved survival 
compared with medical treatment, regardless of the ability 
to control symptoms (10). 
In previous studies (II), we described a scintigraphic 
pattern demonstrating relatively increased basal myocardial 
uptake suggesting extensive distal myocardial hypoperfu-
sion. We and others (12,13) have demonstrated apparent 
ventricular cavity dilation in the immediate postexercise 
perfusion scintigram compared with the redistribution study, 
suggesting extensive subendocardial ischemia or stress-
related ventricular dysfunction. Both basal myocardial up-
take and cavitary dilation have been related to the presence 
of extensive coronary artery disease (11-13). In this study, 
we assess the diagnosis value of these three "supplemen-
tary" scintigraphic indicators of ischemia-lung uptake, 
basal myocardial uptake and cavitary dilation-for the de-
tection of multi vessel coronary disease, and compare these 
findings with the distribution of conventional scintigraphic 
perfusion abnormalities and with the results of simultaneous 
stress electrocardiography. 
Methods 
Study patients. The study group consisted of 73 con-
secutive patients who each underwent stress perfusion scin-
tigraphy and coronary angiography for clinical indications. 
There were 62 men and 11 women whose mean age was 
58 years (range 34 to 83). Stress scintigraphy was performed 
to evaluate a chest pain syndrome or clarify ambiguous, 
uninterpretable or contradictory results of a prior stress test. 
Contrast angiography was performed within a mean of 21 
days of scintigraphy without an intervening alteration in the 
pattern of the pain syndrome. There were 16 patients re-
ceiving beta-receptor blocking therapy, 6 receiving calcium 
channel blockers and 9 receiving digoxin when exercising. 
Fifteen patients had a known prior infarction documented 
by history or electrocardiographic evidence, or both. 
Graded exercise treadmill testing. Each patient under-
went a maximal graded treadmill test according to a standard 
Bruce protocol (14). A modified 12 lead electrocardiogram 
was recorded at rest, on standing, during hyperventilation, 
at the end of each stage of exercise, at peak stress and during 
recovery. Leads V I, V 5 and a VF were monitored continu-
ously. The test was considered positive for ischemia in the 
presence of 1 mm or greater horizontal or downsloping ST 
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segment depression beyond an isoelectric baseline during 
exercise or recovery, markedly positive when ST segment 
depression was greater than 2 mm within the initial 6 min-
utes of exercise and equivocal when I mm or greater ST 
segment depression was seen in the presence of ST segment 
depression in the prestress electrocardiogram (15). Also noted 
were the exercise duration, peak and percent of maximally 
predicted heart rate (16), blood pressure response and evi-
dence of stress-induced hypotension, pulmonary congestion 
and gallop rhythm. 
Myocardial perfusion sc,ntigrapby. Injection of 1.5 to 
2 mCi of thallium-201 was made near the peak exercise. 
Exercise was continued for 30 to 60 seconds and imaging 
begun after a 7 minute recovery period. An Ohio Nuclear 
(now a division of Technicare) Series 120 scintillation cam-
era was employed using a high sensitivity parallel-hole col-
limator and a 20% window centered at 80 ke V. A thin lead 
shield was placed on the collimator face to limit counts 
acquisition to the myocardium and adjacent pulmonary and 
subdiaphragmatic regions. Images were taken to 300,000 
counts in the anterior projection and to equal time in the 
30, 45 and 60° left anterior oblique and left lateral projec-
tions. Finally, a repeat anterior projection was obtained with 
the lead "doughnut" removed to reveal the full distribution 
of lung radioactivity. However, the initial anterior image 
was employed for lung uptake analysis. Patients returned 4 
hours later for "redistribution" images, which were always 
obtained in anterior and at least two other projections de-
pending on image findings. The analog scintiphotographs 
and computer-enhanced images were interpreted by three 
experienced observers who were unaware of the clinical data 
and the results of the exercise test. Computer enhancement 
was conducted by our standard algorithm which alters ra-
dioactivity distribution to eliminate the effects of collimation 
and scatter (17). A stress scintigram that revealed a defect 
not present at redistribution was considered indicative of 
ischemia, whereas a defect in the stress image that persisted 
on redistribution was considered indicative of infarction. 
Analog images were visually inspected for "supplemen-
tary" indicators as diagrammatically displayed in Figure 
1. The initial anterior projection was specifically assessed 
for lung uptake, which was considered abnormal when ra-
dioactivity superior and lateral to the myocardium was higher 
than that below the diaphragm and in the region of the 
mediastinum and was seen to decrease on redistribution (8). 
An objective criterion of lung uptake was employed on the 
basis of computer assessment of the ratio of mean lung 
uptake to peak myocardial radioactivity in the adjacent wall. 
The normal relation in our laboratory was calculated from 
the anterior projection of immediate poststress scintigrams 
obtained in 30 asymptomatic patients previously studied 
with normal stress tests and scintigraphy. Computer analysis 
demonstrated this normal ratio to be 0.41 ± 0.09. When 
the anterior wall was involved, the well perfused, more 
proximal area was employed. All images in the current study 
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Figure 1. Scintigraphic supplementary indicators. Diagrammatic 
representation of stress and redistribution scintigrams indicating 
basal uptake, cavitary dilation and lung uptake. The dashed lines 
in the anterior (ANT) projection indicate regions of interest used 
to quantitate lung to myocardial activity in a preliminary study. 
LAO = left anterior oblique; L. LA T = left lateral projection. 
were computer analyzed and demonstrated lung uptake only 
if this value was exceeded, In the immediate postexercise 
image, visual evidence of thallium uptake in the region of 
the ventricular base, equivalent to that in adjacent walls, 
was taken as evidence of basal uptake while an increased 
ventricular cavitary size on the initial image compared with 
the redistribution study was a third supplementary scinti-
graphic indicator of ischemia. 
Coronary arteriography. Selective biplane coronary 
arteriograms were performed in multiple projections and 
interpreted by two independent observers, unaware of the 
stress test or scintigraphic results, Significant coronary ar-
tery lesions were those with 70% or greater luminal diameter 
narrowing in a major vessel or primary branch. Coronary 
involvement was expressed as one, two or three vessel dis-
ease, A complete cardiac diagnosis was derived from as-
sociated hemodynamics and ventriculographic findings when 
results of coronary angiography were normal. 
Statistics. Chi-square analysis was employed to test the 
significance of the relation between stress-induced chest 
pain, a markedly positive stress test, the distribution of 
perfusion abnormalities or the presence of supplementary 
scintigraphic indicators and the extent of coronary artery 
disease. In addition, exercise duration and achieved heart 
rate were compared in patients with and without multivessel 
coronary disease using the t test. 
Results 
Patient characteristics. Among the 73 patients evalu-
ated, 16 had one vessel coronary disease, 21 had two vessel 
disease and 19 had three vessel disease. There were no 
patients with a left main lesion, and 17 patients had normal 
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coronary arteries. One patient had significant mitral stenosis 
and two patients had a noncoronary-related cardiomyopathy, 
There was no relation between the nature of chest pain or 
its occurrence during exercise and the extent of coronary 
artery disease, There was a trend toward a higher duration 
of exercise (7.5 ± 2.8 versus 6,9 ± 2,2 minutes) and 
percent of maximal predicted heart rate (81.4 ± 18.9 versus 
76,6 ± 15%) in patients without compared with those with 
multi vessel coronary disease. 
Stress test results. The relation between angiographic 
involvement and electrocardiographic stress test results is 
shown in Figure 2. Among 40 patients with multivessel 
coronary disease, only 15 (36%) demonstrated a markedly 
positive stress test. Among those 19 patients with three 
vessel disease, 9 (47%) had a markedly positive stress test. 
However, 15 of 19 patients with a markedly positive stress 
test demonstrated multi vessel coronary artery disease and 
only 4 markedly positive stress tests were seen among 33 
patients without multi vessel coronary disease. 
Scintigraphic results. Figure 3 illustrates the scintigram 
of a patient with two vessel disease, Increased lung uptake 
is demonstrated as well as cavitary dilation and basal myo-
cardial uptake. The relation between angiographic involve-
ment and the scintigraphic extent of coronary artery disease 
determined by the assessment of abnormal vascular areas is 
shown in Figure 4. There was angiographic agreement with 
the distribution of perfusion abnormalities in 39 (53%) of 
73 patients, However, the distribution of perfusion abnor-
malities underestimated the extent of coronary artery disease 
in 22 (30%) of 73 patients and overestimated the extent of 
coronary artery disease in only 12 (16%) of 73 patients (p 
Figure 2. Relation of stress electrocardiographic results to angio-
graphic involvement. On the horizontal axis are the angiographic 
(ANGlO) results indicating no (0), one (I), two (2) or three (3) 
vessel coronary disease. On the vertical axis are the treadmill 
electrocardiographic (ECG) findings that were negative (-), pos-
itive ( + ), equivocal (±) or markedly positive ( + + ). Superscripts 
indicate number of patients with supplementary indicators. Of 40 
patients with multi vessel disease, only 15 had a markedly positive 
stress test (see text). 
ANGlO (NO. VESSELS) 
0 1 2 3 
(N'17) (N,16) (N=21) (N'19) 
- 143 83 88 54 
+ 21 11 4 3 4 3 -
+ 0 4 2 32 11 
++ 1° 31 65 97 
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< 0,05), The frequency of supplementary indicators was 
significantly greater among scintigraphic studies in which 
the extent of coronary disease was underestimated (16 of 
22, or 73%), rather than those in which it was overestimated 
(4 of 12, or 33%) (p < 0,05), Although most frequently 
seen in association with extensive coronary disease, sup-
plementary indicators were also present in patients without 
coronary artery disease, including a patient with mitral ste-
nosis and another with a non coronary cardiomyopathy, 
There were 40 patients with multivessel coronary dis-
ease, Thirty-nine of these (14 with prior infarction) dem-
onstrated perfusion abnormalities on stress scintigraphy and 
33, including the I patient without perfusion abnormalities, 
had related supplementary indicators. There were 23 with 
lung uptake, 14 with cavitary dilation and 14 with basal 
uptake. Twenty-eight of the 40 patients exhibited perfusion 
abnormalities in the distribution of multiple vessels, 23 of 
these with supplementary scintigraphic indicators. Although 
the sensitivity of supplementary scintigraphic indicators for 
the detection of multi vessel coronary disease was greater 
(82%), it was not significantly greater than that of multi-
vessel perfusion abnormalities (70%). However, both scin-
tigraphic variables were more sensitive to the detection of 
multi vessel coronary disease than was the maximally pos-
itive stress test (p < 0.05). The combined sensitivity of 
either multi vessel perfusion abnormalities or supplementary 
indicators (95%) was significantly greater than that of either 
one alone (p < 0.05). Among supplementary indicators, 
lung uptake alone was seen in only 10 patients with mul-
tivessel disease and was combined with other supplementary 
indicators in 13 patients, but was absent in 10 additional 
patients with multi vessel coronary disease with cavitary di-
lation or basal uptake. 
The supplementary indicators of cavitary dilation and 
basal uptake added to the recognition of patients with mul-
tivessel coronary disease. Supplementary scintigraphic in-
JACC Vol. 6, No.3 
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Figure 3. Supplementary indicators in coronary ar-
tery disease. Stress and redistribution scintigrams 
in a patient with two vessel coronary disease (2V 
CAD). Evident are lung uptake (large solid arrow) 
in the anterior (ANT) view, basal (myocardial) up-
take (small arrows) in the left anterior oblique (LAO) 
views and perfusion abnormalities of the septum 
and inferoapical wall (larger arrows). In addition, 
the cavity appears larger at stress than at redis-
tribution. 
dicators were seen in 21 of 25 patients with angiographic 
multi vessel coronary disease and 8 of 10 patients with three 
vessel disease not specifically identified by a markedly pos-
itive stress test. Among those 33 patients without multi-
vessel coronary disease, there were only 8 patients with 
multivessel perfusion abnormalities and II with supple-
mentary scintigraphic indicators, yielding specificities for 
the exclusion of multivessel coronary disease of 75 and 67%, 
respectively (p = NS). In this group, lung uptake was seen 
in six patients and other supplementary indicators were pres-
ent in nine. The 88% specificity of the markedly positive 
stress test for multi vessel coronary disease was not different 
from that of multivessel perfusion abnormalities (76%), but 
was greater than that of supplementary indicators (p < 0.05). 
Figure 4. Relation between the scintigraphic and angiographic 
extent of coronary artery disease. On the horizontal axis are the 
angiographic (ANGlO) findings with no (0), one (I), two (2) or 
three (3) vessel coronary involvement. On the vertical axis is the 
extent of scintigraphic abnormalities according to the same format. 
Studies with full agreement are shown in shaded squares. Su-
perscripts indicate patients showing supplementary indicators. 
ANGlO (NO. VESSELS) 
(N~7) (N1,6) (N~2') (N~'9) 
0 11a 3° 0 l' 
1 4' 74 66 53 
2 2° 63 1512 76 
3 0 0 0 .- ":,: 
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There were 19 patients with three vessel disease, 18 with 
perfusion abnormalities and 15 with supplementary indi-
cators. However, only 6 of these 19 demonstrated perfusion 
abnormalities consistent with three vessel disease. The in-
cidence of multi vessel perfusion abnormalities was signif-
icantly more frequent than the incidence of a maximally 
positive stress test in this group (p < 0.05). Among 6 of 
19 patients with three vessel disease without multi vessel 
perfusion abnormalities, 4 demonstrated supplementary in-
dicators. The presence of multivessel perfusion abnormal-
ities of supplementary indicators was seen in 17 (89%) of 
19 of patients with three vessel disease. One patient with 
three vessel disease and normal perfusion also had supple-
mentary indicators of ischemia. 
Visual assessment alone correctly identified 88% of pa-
tients regarding the presence or absence of lung uptake on 
the basis of computer criteria. The presence or variety of 
medical treatment for angina showed no relation to electro-
cardiographic or scintigraphic findings. 
Relative contribution of scintigraphy and the stress 
electrocardiogram. The frequency of scintigraphic abnor-
malities was related to the presence of a markedly positive 
stress test among the 40 patients with multI vessel coronary 
disease (Fig. 5). There were 15 patients with multivessel 
Figure 5. Relation of scintigraphic abnormalities to the presence 
of a markedly positive stress test. Shown is the frequency of 
scintigraphic abnormalities in patients with multivessel disease, 
with and without a markedly positive stress test ( + + ST). Vertical 
bars (left to right) show the number of patients with multi vessel 
perfusion abnormalities (MVPA) alone, supplementary indicators 
(Sl), both multivessel perfusion abnormalities and supplementary 
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coronary disease and a markedly positive stress test, all of 
whom had scintigraphic multi vessel perfusion abnormalities 
or supplementary indicators, or both. Of 25 patients not 
identified by the markedly positive stress test, 22 revealed 
multi vessel perfusion abnormalities or supplementary in-
dicators, or both, and 6 of these were identified solely by 
supplementary indicators. 
The frequency of findings on stress electrocardiography 
and scintigraphy are well related to the presence of multi-
vessel scintigraphic perfusion abnormalities among these 
same 40 patients (Fig. 6). Multivessel perfusion abnormal-
ities were present in 28 patients with multivessel coronary 
artery disease. Twelve of these had a markedly positive 
stress test, but 24 patients had supplementary scintigraphic 
indicators (p < 0.05). Among 12 patients with multi vessel 
coronary disease without multi vessel scintigraphic perfusion 
abnormalities, none were identified by the presence of a 
markedly positive stress test alone, but 9 had supplementary 
scintigraphic indicators, 3 with a markedly positive stress 
test. Three patients with multi vessel coronary disease did 
not have multi vessel perfusion abnormalities, supplemen-
tary scintigraphic indicators or a markedly positive stress 
test. There was no stress-induced hypotension, but four 
Figure 6. Relation of electrocardiographic and scintigraphic ab-
normalities to the presence of perfusion abnormalities. The fre-
quency of findings on the stress electrocardiogram and scintigram 
is compared with the presence or absence of multi vessel perfusion 
abnormalities (MVPA) in 40 patients with multivessel disease. 
Vertical bars (left to right) indicate positive stress test alone 
( + + ST), supplementary indicators (Sf) alone, both positive stress 
test and supplementary perfusion indicators and neither positive 
























586 CANHASI ET AL. 
SCINTIGRAPHY IN MULTI VESSEL DISEASE 
patients developed evidence of pulmonary congestion with 
associated gallop rhythm, each with associated lung uptake 
and cavitary dilation. 
Discussion 
Recent studies (18) have sought to assess the prognostic 
value of stress electrocardiographic, scintigraphic and an-
giographic abnormalities in patients with coronary artery 
disease. An apparent prognostic superiority of scintigraphic 
variables reported by some studies probably relates to the 
specific pathophysiologic information provided by the scin-
tigram compared with the electrocardiogram and to the an-
atomic information of the coronary angiogram. Similarly, 
"supplementary" indicators appear to relate more to the 
extent of myocardium at ischemic risk than to the number 
of coronary arteries involved and may also prove to be of 
great prognostic value. 
Supplementary scintigraphic indicators of stress-
induced ventricular dysfunction. Thallium-201 lung up-
take, assessed both visually and with objective computer 
analysis, and cavitary dilation have previously been related 
to exercise-induced left ventricular dysfunction (6-9, 12). 
No correlation is necessarily expected between ventricular 
function at rest and the extent of coronary artery involve-
ment. However, stress-induced ventricular dysfunction 
manifest by hypotension, rales, gallop, ventricular dilation 
or an exaggerated decrement in ejection fraction has 
been related to multivessel coronary disease and extensive 
myocardium at ischemic risk (19). Similarly, ventricular 
function postinfarction may not depend directly on the extent 
of coronary artery disease but instead on the distribution of 
events and affected myocardium. Basal myocardial uptake 
has been reported (11) as an indicator of severe multivessel 
disease and a contributor to the scintigraphic pattern of high 
risk coronary artery disease. Increased lung uptake is thought 
to be due to prolonged pulmonary transit time and increased 
extraction, as occurs with an increase in left ventricular end-
diastolic pressure (6). A similar mechanism is possibly re-
sponsible for the increase in size of the left ventricular cavity 
associated with ischemia. However, it must be realized that 
poststress imaging is initiated 5 to 10 minutes after cessation 
of stress, and it is unlikely that an ischemic increase in left 
ventricular end-diastolic or end-systolic volume, or both, 
would persist to that time (20). Alternatively, the visual 
impression of cavitary dilation could reflect subendocardial 
ischemia. This would more dramatically influence the in-
ternal endocardial dimension. However, many of the images 
that were assessed demonstrated apparent cavitary dilation 
affecting the total size of the projected scintigraphic ven-
tricular silhouette which could not be explained by technical 
variations related to camera, collimator or image intensity 
settings. Other causes for elevated wedge pressure, such as 
valvular disease or noncoronary cardiomyopathy, may also 
JACC Vol. 6. No.3 
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induce lung uptake or cavitary dilation, as was seen in the 
current study (21). 
Results here document the relation between scintigraphic 
indicators of ischemia and stress testing in patients undergo-
ing catheterization for clinical reasons. The stress test and 
scintigraphic findings would be expected to affect the clin-
ical impressions and management and the findings here can-
not necessarily be generalized to apply to all study groups. 
Correlation of scintigraphic indicators with angiog-
raphy. Supplementary scintigraphic indicators can be seen 
in patients without coronary artery disease, in patients with 
valvular disease and ventricular dysfunction and wherever 
pulmonary transit time is prolonged. Although scintigraphic 
perfusion abnormalities were very sensitive to the presence 
of multivessel coronary disease, they often underestimated 
the extent of disease. This tendency has been confirmed in 
several studies in which images are visually assessed with 
the aid of computer-enhanced methods (22). Such under-
estimation may be alleviated somewhat by the quantitative 
radial or washout methods of analysis (4,5,21). On the other 
hand, several patients with one vessel disease were thought 
on the basis of the scintigram to have involvement of two 
vascular regions. This generally related to mistaken assign-
ment of an involved inferioapical region to the right coronary 
artery area in a patient with a proximal lesion in a large left 
anterior descending coronary artery. 
Scintigraphic supplementary indicators occurred more often 
in images that underestimated the extent of coronary artery 
disease and also occurred significantly more often in the 
presence of multivessel coronary disease. Multivessel per-
fusion abnormalities were less sensitive than supplementary 
indicators but were similarly specific for the detection of 
multi vessel coronary disease. Multivessel perfusion abnor-
malities or supplementary indicators, or both, were present 
in 95% of patients with multi vessel coronary disease. Sup-
plementary indicators provided a sensitive index as well for 
the diagnosis of three vessel disease; however, they lacked 
specificity for this diagnosis and were seen in many patients 
without three vessel disease. 
Although computer enhancement methods were em-
ployed, no quantitative scintigraphic method was used. The 
added value of such scintigraphic analysis to the presence 
of supplementary indicators was not assessed here. How-
ever, studies (18) have shown the added value of lung uptake 
for the assessment of coronary artery disease involvement 
and related risk even where determined by the quantitative 
evaluation of scintigraphic perfusion abnormalities, and the 
additional supplementary indicators of ischemia would be 
expected to contribute to the impression even when em-
ploying quantitative scintigraphic methods. It should be noted 
that the occurrence of supplementary indicators increased 
the sensitivity of scintigraphy for the diagnosis of multi-
vessel coronary disease to the same level as that noted in 
other studies (21,23,24) utilizing quantitative computer 
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methods of scintigraphic assessment. It is not unlikely that 
the two methods will be complementary and could have a 
significant additive effect. 
Correlation of stress electrocardiography and scintig-
raphy. A markedly positive electrocardiographic stress test 
was less sensitive than either multivessel perfusion abnor-
malities or scintigraphic supplementary indicators for the 
detection of multivessel coronary disease. However, the 
markedly positive stress test result was quite specific. When 
scintigraphic supplementary indicators and the markedly 
positive stress test were both taken as indicators of multi-
vessel disease, there was a marked improvement in sensi-
tivity for such disease detection. All 13 patients with a 
markedly positive stress test and supplementary indicators 
had coronary artery disease, 12 of 13 had multivessel disease 
and 7 of 13 had three vessel disease. This yielded (l positive 
predictive value of 92% for multivessel coronary disease, 
the best of all individual or combined variables studied here. 
Conversely, although 13 of 35 patients with a negative stress 
test had multi vessel coronary disease, only I of 17 patients 
with a normal stress test without supplementary indicators 
had multi vessel coronary disease, a negative predictive value 
of 94% for multivessel coronary disease exclusion. 
Comparison with other methods. Quantitative analysis 
of myocardial perfusion distribution and washout has led to 
improvement in the detection of the extent of disease (24,25). 
However, there remains a significant lack of sensitivity (26). 
Quantitation of lung washout has recently been evaluated 
(27) and may improve the sensitivity of this variable com-
pared with the static assessment of lung uptake. The addition 
of cavitary dilation and basal myocardial uptake signifi-
cantly improved sensitivity over the assessment of lung up-
take alone without significant loss of specificity. 
Conclusions. The addition of supplementary ischemic 
indicators to the routine assessment of thallium scintigrams 
applied in association with electrocardiographic treadmill 
test results significantly improves diagnostic accuracy for 
the detection of multivessel coronary disease. The presence 
of these indicators is very suggestive of more extensive 
disease than the distribution of perfusion abnormalities would 
indicate. The absence of supplementary indicators in the 
presence of normal perfusion scintigram or a negative tread-
mill test makes the presence of multivessel coronary disease 
very unlikely. The interaction of these scintigraphic indi-
cators and the distribution of perfusion abnormalities as-
sessed by quantitative planar (4,5) or tomographic (28) 
methods of scintigraphic assessment remain to be determined. 
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